F
idelity is the faithfulness of an intervention to its underlying therapeutic principles and clinical guidelines (Parham et al., 2007) . In rehabilitation professions, such as occupational and physical therapy, clinicians and researchers rely on measures of fidelity to systematically evaluate interventions and ensure that they are replicable and unique from other interventions. High fidelity is necessary for confident conclusions to be drawn about the uniformity, quality, and efficacy of the intervention in research trials and clinical practice (Nelson & Mathiowetz, 2004) . Omitting key intervention elements that are hypothesized to result in therapeutic change has been documented to lead to poorer intervention quality and outcomes (Dane & Schneider, 1998) . Moreover, high intervention fidelity has been linked with improved outcomes and maintenance of skills (Eames et al., 2009; Vismara et al., 2009) . Taken together, these findings demonstrate that fidelity is critical to intervention delivery because it affects outcomes.
Fidelity consists of five key components: (1) adherence, (2) quality of delivery, (3) exposure, (4) participant responsiveness, and (5) program differentiation (Dane & Schneider, 1998) . Adherence refers to the extent to which program components are delivered as intended, whereas quality of delivery is a subjective aspect of treatment delivery that extends beyond delivery of prescribed content. For example, aspects of quality of delivery may include clinician enthusiasm or attitude. Exposure refers to the number, length, or frequency of intervention sessions or the frequency with which intervention techniques are implemented. Participant responsiveness includes participants' judgments about the outcomes and relevance of an intervention (Carroll et al., 2007) and is a key aspect of intervention fidelity. Finally, program differentiation refers to how the intervention being delivered is different and distinguishable from other interventions (Dusenbury et al., 2003) .
Implications of Intervention Fidelity
Evaluating intervention fidelity has important implications for internal validity because studies that include fidelity measures are less likely to be limited by the potential confounding of extraneous variables (Nelson & Mathiowetz, 2004) . For example, if significant results are found in a study that used a fidelity measure, researchers and readers can be assured that the intervention was delivered as intended (i.e., with high fidelity) and that outcomes were not likely influenced by idiosyncratic variations in intervention delivery. Fidelity also has important implications for external validity because the use of fidelity measures facilitates the replication of interventions. For example, successful replication across research trials may be enhanced and facilitated by thorough descriptions of the intervention and manualized procedures (Mowbray et al., 2003) . Finally, fidelity may affect statistical power. For example, it has been noted in the literature that it would be necessary to increase the sample size 4-fold to compensate for an intervention that is delivered with 75% fidelity (Summerfelt, 2003) .
The use of fidelity measures has been documented to improve treatment outcomes; as such, these measures have important applications that extend beyond research trials to clinical practice (Bond & Salyers, 2004) . For example, fidelity measures perform a quality assurance function because they confirm that an intervention is replicable and consistent across clinical facilities (Parham et al., 2007) . In addition, widespread initiatives to implement fidelity measures can have long-lasting effects on intervention delivery, improving intervention fidelity for 12-24 mo (McHugo et al., 2007) . Moreover, training clinicians on the use of fidelity measures may assist them in appraising the validity of research on a particular intervention (Parham et al., 2007) .
Best Practices in Fidelity Measure Development
Given the importance of fidelity to research trials and clinical practice, it is not surprising that researchers are being urged to develop intervention manuals and corresponding measures of fidelity (Persch & Page, 2013) . Item 5 of the CONSORT (Consolidated Standards of Reporting Trials) statement calls for describing precise details of the interventions with "sufficient details to allow replication, including how and when they were actually administered," making fidelity assessment an essential component of randomized controlled trials (Schulz et al., 2010, p. 2) . Although practices such as training and observation without the use of an objective assessment are commonly reported methods for examining intervention fidelity (i.e., Hinckley & Douglas, 2013) , these approaches do not include the use of a formal quantitative measurement tool. In this study, fidelity measures refer to quantitative assessments of intervention fidelity. When deciding whether to implement a fidelity measure in a research trial or clinical practice, it is critical to consider psychometric properties, such as reliability and validity. When a measure demonstrates sound psychometric properties, one can be confident that the scores consistently measure the construct that they purport to measure.
When developing a fidelity measure and testing the psychometric properties, care should be taken to select methods that are based on current best practices in measure development. Best practices for various aspects of psychometric testing are summarized in Supplemental Table 1 (available online at http://otjournal.net; navigate to this article, and click on "Supplemental"). Reliability refers to the consistency of a series of measurements and is commonly assessed via interrater and internal consistency reliability (Cronbach, 1990) . Interrater reliability refers to the ability of different raters to obtain similar scores on an observational measure (Gliner et al., 2011) . Interrater reliability is established by having multiple raters complete the assessment while observing certain episodes of behavior. Next, the scores of the raters are correlated to determine the level of agreement between raters (i.e., using Pearson's r or Spearman's r). Internal consistency reliability describes the average correlation among items within an assessment and may be established with interitem correlations using a correlation coefficient appropriate for the level of data (e.g., Cronbach's a, ordinal), factor analytical approaches, or item response theory methods.
It is imperative to establish measurement validity, which refers to evidence for the use of a measure for its intended purpose (Gliner et al., 2011) . Typically, validity is established by examining and testing the content and constructs of a measure as well as the relationship of scores to an external criterion. Content validity refers to whether the items that make up a measure are representative of the concept that it purports to measure and should be established via literature reviews and expert surveys or Delphi approaches (Velozo et al., 2012) . The construct validity of a measure is often explored by examining the relationship of scores to other variables. It may be beneficial to show that the assessment scores are strongly correlated with another assessment or variable that should be theoretically related (convergent validity) or that they are not strongly correlated with another assessment or variable that should be theoretically unrelated (divergent validity). Construct validity may be established using the following five methods: (1) the known-groups method, in which two groups expected to differ on the measure are indeed found to differ; (2) change in scores over time, such as pre-and posttherapist training; (3) correlation matrices with other tests purported to measure the same or a disparate construct; (4) factor analytical approaches, in which factors represent constructs; and (5) item response theory methodologies, which describe the relationship between the construct, item properties, and respondent answers.
Criterion validity refers to the relationship of scores to an external criterion and can be assessed with data collected at the same time as the administration of the novel assessment (concurrent validity) or with data collected at a later time (predictive validity; Cronbach & Meehl, 1955) . Concurrent validity is examined by correlating scores with an external criterion measured at the same time as the fidelity measure, whereas predictive validity should be examined by determining the relationship of scores with intervention outcomes.
Strictly speaking, clinical utility is not a psychometric property. Nonetheless, it is very important to consider. Clinical utility is the clinical effectiveness, value, and ease with which a measure can be incorporated into everyday work practices (Smart, 2006) . In regard to clinical utility, fidelity measures should have short training and administration time; clear, concise, and thorough manuals; simple scoring and interpretation (i.e., using cut scores); and low clinician and client active involvement (Polgar et al., 2002 , as cited in Smart, 2006 .
In this study, we evaluate fidelity measures used by or of relevance to occupational therapy, physical therapy, or both, in light of the aforementioned best practices. This systematic review addresses the following research question: "How thorough and psychometrically sound are existing occupational or physical therapy fidelity measures?" We answered this research question by completing the following objectives: Evaluate the extent to which occupational or physical therapy fidelity measures address key aspects of fidelity, and appraise the psychometric properties (i.e., reliability, validity, clinical utility) of occupational or physical therapy fidelity measures.
Method Search Strategy and Screening
A comprehensive search for occupational or physical therapy fidelity measures was completed using the following databases: Academic Search Complete (date varies by journal-April 2016), CINAHL (1982 -April 2016 , ERIC (1966 -April 2016 , Medline (1949 -April 2016 , PsycINFO (1967 -April 2016 , and Web of Science (date varies by journal-April 2016). The search strategy included MeSH terms and text words for fidelity OR intervention fidelity OR quality assurance, health care AND rehabilitation OR occupational therapy OR physical therapy.
Two reviewers independently screened the titles and abstracts from articles produced by the search strategy using inclusion and exclusion criteria established a priori. Reviewers met on multiple occasions to establish consensus and read the full text of articles whenever additional information was required. Consensus was typically reached by jointly reviewing the article in light of study inclusion and exclusion criteria. Reviewers extracted the names of the eligible fidelity measures and conducted additional instrument-specific searches, using the same databases as the initial search, to ensure that no relevant articles were missed. Figure 1 provides a schematic illustration of the search strategy.
Inclusion and Exclusion Criteria
Articles were included if they met the following three criteria: (1) published in a peer-reviewed journal in English; (2) described the development of an assessment that measures intervention fidelity in occupational or physical therapy or described the psychometrics of an assessment that measures intervention fidelity in occupational or physical therapy; and (3) described a fidelity measure that is, at least in part, observational in nature. Fidelity measures relying solely on patient report or therapist report were not considered for the current study because of the documented unreliability of client self-report measures and lack of convergence of tools using client, therapist, and independent raters (Prince et al., 2008) . In addition, articles were excluded if they (1) were not published in English, (2) described an evaluative assessment of intervention outcome measures or client baseline status (i.e., were not intervention fidelity measures), (3) described assessment of fidelity outside of the fields of occupational or physical therapy, or (4) described a general model for approaching intervention fidelity.
Data Extraction and Quality Assessment
Once a comprehensive list of eligible fidelity measures was established, descriptive information was extracted for each fidelity measure regarding the target intervention, purpose, and number of items. Presence or absence of each of the five aspects of fidelity was coded on a dichotomous scale; fidelity measures were given a score of 1 if they included items that met the definition of that aspect, as described in the introduction. Assessment of thoroughness was completed through review of fidelity measures, fidelity measure manuals, and published articles. Additionally, reliability, validity, and clinical utility were evaluated for each measure using the a priori guidelines described next.
Reliability. The types of reliability evaluated in this review include interrater reliability, which refers to consistency of scores between raters, and internal consistency reliability, which refers to consistency among items (Gliner et al., 2011) . Reliability of included assessments was evaluated using a priori cut values for reliability coefficients. Reliability coefficients (e.g., Pearson's r, intraclass correlation coefficients, Cronbach's a) of ³.80 were rated as excellent, .60-.79 as adequate, and <.60 as poor (Law, 2004; Sakzewski et al., 2007) .
Validity. The content and construct validity for all measures was evaluated according to the CanChild Outcome Measures Rating Form Manual and was classified as either excellent, adequate, or poor (Law, 2004) . Content validity was assessed to be excellent if a judgmental (i.e., Delphi process) or statistical method (i.e., content validity index) was used, the measure is comprehensive, and items suited to the measurement purpose are included. Content validity was assessed to be adequate if the measure demonstrates content validity but no specific judgmental or statistical method was used (i.e., content validity was determined through expert opinion), or poor if the instrument is not comprehensive (i.e., if there are key intervention concepts missing from the measure). Construct validity was rated as excellent if more than 2 well-designed studies showed that the instrument conforms to prior theoretical relationships among characteristics or people, adequate if 1 to 2 studies demonstrated confirmation of theoretical formulations, or poor if construct validation was not conducted or did not support the measure's construct validity. Clinical Utility. Information about the availability, pricing, and clarity of instructions for each fidelity measure was used to describe the measure's feasibility (Morris et al., 2005; Sakzewski et al., 2007) . Clarity of instructions was rated according to the CanChild Outcome Measures Rating Form manual as excellent if the instructions were clear, concise, and available. Instructions were rated as adequate if they were clear and concise but lacked some information or as poor if they were unavailable, unclear, or not concise (Law, 2004) . In addition, information was gathered on ease of interpretation, which was rated as easy or complex according to the CanChild Outcome Measures Rating Form manual. Interpretation was rated as easy if it could be completed in <1 hr with a minimal amount of training and was easy for the average service provider to complete (Law, 2004) . Information regarding the level of clinician and client involvement for the completion of each fidelity measure was also recorded. This information was used descriptively to summarize the acceptability of a fidelity measure (Morris et al., 2005) .
Results

Description of Included Measures
The search strategy yielded a combined total of 821 articles (see Figure 1) . After removing duplicates, 668 articles remained. Title and abstract review resulted in the exclusion of all but 45 articles. Full-text reviews of these articles reduced this number to 12 articles. The names of eight eligible fidelity measures were extracted from these studies. After performing additional instrument-specific searches of the literature using the fidelity measure name as the search term, 18 additional articles were identified that described the development or psychometric validation of the included measures. These eight fidelity measures met the predefined eligibility criteria: 
Thoroughness of Addressing Fidelity Constructs
Although copies of the ACIPA and DPA fidelity scale were requested from their respective authors, they were not received. Thus, assessment of thoroughness of these fidelity measurers was based only on published articles. Most fidelity measures addressed three aspects of intervention fidelity, although the specific aspects that they addressed varied (Supplemental Table 3 ; online). The most commonly addressed constructs were adherence to the intervention and differentiation from other interventions. Exposure and participant responsiveness were the least commonly reported aspects of fidelity, each being included in only three fidelity measures. The most thorough measure, the PROF, addressed all five fidelity constructs, whereas the least thorough, the ACIPA, addressed only one aspect, which was treatment adherence.
Reliability
Two measures with data on internal consistency reliabilitythe ASIFM and the quality of delivery scales of the PROF-reported coefficients in the excellent range (>0.80; Supplemental Table 4 ; online). However, the MITI demonstrates, on average, poor internal consistency reliability, as measured by interitem correlations. Internal consistency reliability coefficients were not reported for the DPA fidelity scale, Taxonomy of BCTs for SC, TMACT, MISC, or ACIPA.
Many measures reported interrater reliability coefficients in the excellent range, including the ASIFM, DPA fidelity scale, frequency scales of the PROF, and Taxonomy of BCTs for SC (see Supplemental Table 4 ). Three measures, the MITI, frequency scales of the PROF, and the MISC, reported adequate values of interrater reliability. The quality of delivery scales of the PROF were reported to have poor interrater reliability. Interrater reliability coefficients were not reported for the TMACT or ACIPA.
Validity
The ASIFM, MITI, and PROF were determined to have excellent content validity because of the use of judgmental (i.e., Delphi process, formal survey of experts) or statistical (i.e., factor analysis) methods in psychometric testing and development (Supplemental Table 5 ; online). Content validity of all remaining fidelity measures was rated to be adequate. Most commonly, expert panels were used to establish content validity. Construct validity was rated as adequate for all fidelity measures, with the exception of the ACIPA and the Taxonomy of BCTs for SC, which had no evidence available. Construct validity of included measures was tested by means of (1) the known-groups method (ASIFM and DPA), in which groups or facilities that should theoretically differ in scores are indeed found to differ; (2) hypothesis testing (PROF, TMACT, and MISC), in which discriminant validity of domains was tested or experts were found to have high scores as hypothesized; and (3) change in scores over time (MITI, TMACT). Two fidelity measures, the MITI and TMACT, examined predictive validity (not shown in Supplemental Table 5 ). Specifically, higher scores on the MITI were significant predictors of smoking cessation at 3 mo, and higher scores on the TMACT were significantly associated with decreased use of health care (Cuddeback et al., 2013; McCambridge et al., 2011) .
Clinical Utility
In the context of clinical utility, feasibility refers to the availability, pricing, and clarity of instructions of a measure (Morris et al., 2005; Sakzewski et al., 2007) . The feasibility of included fidelity measures varied widely (Supplemental Table 6 ; online). All measures are available online or have been published in articles with the exception of the ACIPA and DPA fidelity scale, which are available by email request (Koop et al., 2004; Parvaneh et al., 2015) . All measures are obtainable at no cost, which increases feasibility. Of the fidelity measures with manuals or instructions available for the present review, all had either excellent or adequate clarity of instructions. Copies of the ACIPA and DPA fidelity scale were requested from their respective first authors but were not received by the time of submission of this article. Included measures were administered through naturalistic and video observation; review of audio recordings, transcripts, or procedural manuals; and staff interviews. Only three fidelity measures reported the time required to complete the assessment. The PROF can be completed in 17 min, and the ACIPA and TMACT take 1.5-2 days to complete.
All but three measures, the DPA fidelity scale, PROF, and MISC, met criteria for "easy" interpretation, indicating that the measure could be interpreted in <1 hr with a minimal amount of training. Of the fidelity measures that specified requirements for score interpretation, the requirements ranged from 4 to 40 hr of training. Five of the eight fidelity measures reported cut scores or guidelines for interpreting scores (i.e., what scores constitute high vs. low fidelity).
Acceptability reflects how useful the measure is when weighed with the clinician and client level of involvement (Morris et al., 2005) . Acceptability was found to be high for the ASIFM, MISC, MITI, PROF, and Taxonomy of BCTs for SC because these measures require only the clinician to record the session and no direct client participation. The ACIPA and TMACT had the lowest acceptability because they require team surveys, staff interviews, direct observation, and client interviews.
Discussion
Evaluation of intervention fidelity is a challenge for occupational therapy and physical therapy researchers and clinicians (Hildebrand et al., 2012) . However, because reliable and valid fidelity measures are a useful means of ensuring uniformity of intervention delivery within research trials and clinical practice, it is imperative that psychometrically sound fidelity measures be developed and used (Moncher & Prinz, 1991) . High fidelity is necessary if conclusions are to be confidently drawn about the efficacy of an intervention and has been linked with better intervention outcomes, which is the ultimate goal of rehabilitation (Bond et al., 2000; Eames et al., 2009; Moncher & Prinz, 1991; Vismara et al., 2009 ). This systematic review identified eight existing observational fidelity measures for diverse occupational and physical therapy interventions across various settings; these measures cover a wide range of interventions, including pediatric sensory and physical rehabilitation, mental health, supported employment, community integration, and behavior modification.
Overall, the included fidelity measures had a moderate level of thoroughness regarding coverage of the five key aspects of fidelity. Lack of thoroughness in some measures may in part be the result of the use of different theoretical approaches to fidelity during measure development. For example, the authors of the ASIFM used a "structure and process" approach, which is an alternate conceptualization of fidelity than the one used in the present review (Parham et al., 2011) . Therefore, measures developed using alternate conceptualizations of fidelity may not reflect the same constructs that we sought to identify. One aspect of fidelity that was not widely covered is exposure, which is surprising given that intensity or amount of therapy has been linked with functional outcomes (Bode et al., 2004) . Going forward, it is important for developers of fidelity measures to include recommendations regarding the frequency and duration of treatment sessions.
Included fidelity measures, on average, had adequate to excellent reliability and validity. Future research on these measures should seek to evaluate the aspects of reliability or validity that have not yet been tested for that measure. For example, studies should be conducted to test the internal consistency and interrater reliability of the TMACT and ACIPA. Without reliability testing, there may be a concern that different raters watching the same intervention session will produce different scores. Regarding validity, most fidelity measures included in this review had adequate to excellent content and construct validity. However, no literature was found indicating that construct validity testing had been completed for the ACIPA or Taxonomy of BCTs for SC. The danger of using measures without validation is that there is no evidence to suggest that the measure is accurately capturing the construct of fidelity to an identified intervention. Therefore, researchers and clinicians should proceed with caution when using these fidelity measures.
Another limitation in the included fidelity measures, with the exception of the MITI and TMACT, is the absence of predictive validity testing. The authors of the measures that did examine predictive validity found that higher fidelity scores were associated with improved patient outcomes, which lends support to the notion that higher fidelity of intervention delivery improves the quality of care (Cuddeback et al., 2013; McCambridge et al., 2011) . Improved patient outcomes are one key reason for using fidelity measures; thus, it will be critical to examine the extent to which higher intervention fidelity, as measured by these fidelity measures, results in improved patient outcomes going forward.
The clinical utility of a measure is another important consideration for both researchers and clinicians (Smart, 2006) . Aspects of clinical utility such as ease of use, time, training and qualifications, format, interpretation, and meaning and relevance of information obtained are key factors that clinicians consider when deciding whether to use a measure in their daily practice (Polgar et al., 2002 , as cited in Smart, 2006 . Therefore, it is critical that developers of fidelity measures include this information in research publications and fidelity measure manuals. In the current study, multiple aspects of clinical utility were not reported or were unclear (i.e., training time, administration time), which may be a barrier to the widespread clinical use of these measures.
Limitations and Future Directions
The current review has some potential limitations. First, additional observational measures of occupational and physical therapy intervention fidelity not published in English may have been excluded. Second, the extent to which clinicians are using these existing observational fidelity measures to ensure uniformity in the delivery of interventions in the community remains unknown because this information was outside of the scope of this review. Third, some research on fidelity measures may remain unpublished or have been published in non-peerreviewed literature. Specifically, many large intervention trials include generic statements that fidelity was assessed without providing a detailed description of fidelity measure development and implementation. As a result, we were not able to include such measures and methods in the current study.
Going forward, we urge researchers developing and testing novel manualized interventions to create and disseminate a fidelity measure simultaneously to ensure that the intervention is completed uniformly in research trials and clinical practice and is distinguished from other interventions. Researchers assessing fidelity in the context of intervention trials should make the methods and items that they used to assess intervention fidelity available in appendices to published research articles or in separate publications (i.e., Hildebrand et al., 2012) . Without reporting this information, other researchers cannot accurately replicate the study and clinicians cannot be sure that they are implementing the intervention as designed (Nelson & Mathiowetz, 2004) . Additional research is recommended to validate existing occupational and physical therapy fidelity measures and to develop novel measures for other occupational and physical interventions. Clinicians and researchers must place greater emphasis on the development and implementation of fidelity measures to ensure uniformity in intervention delivery and high-quality, evidencebased care.
Implications for Occupational Therapy Research and Practice
The results of this study have the following implications for occupational therapy research and practice:
• Development and use of fidelity measures encourage researchers to deconstruct and make explicit what is inside the "black box" of rehabilitation intervention.
• Results presented here demonstrate that fidelity measures can be developed for a wide array of occupational and physical therapy interventions.
• Perhaps one reason that more occupational and physical therapy fidelity measures were not identified is the perception that many occupational and physical therapy interventions are highly individualized and thus are not suited for use of fidelity measures. However, although fidelity measures identify the key active ingredients for an intervention, they differ from step-bystep protocols (i.e., flexor tendon repair protocols such as one in Rajappa et al., 2014) and still allow for individualization and a client-centered approach.
• The ASIFM is an excellent example of how fidelity measures can be developed and used for interventions that are highly individualized. For example, the ASIFM has one item to score for the therapist presenting a child with sensory opportunities (Parham et al., 2011) . The clinician has the flexibility to decide what those sensory opportunities are and how to use therapeutic skill and rapport to engage the child in those activities. In addition, the ASIFM scores whether clinicians collaborate with the child on activity choices and whether they establish a therapeutic alliance with the child, which is often an essential ingredient in occupational therapy interventions.
• Fidelity measures that promote excellence in care, while still allowing for individualization of services as appropriate, can and should be developed and used.
Conclusion
This systematic review identified, evaluated, and summarized eight observational intervention fidelity measures used by or of relevance to occupational or physical therapy. The measures evaluated the fidelity of different interventions and spanned multiple populations and practice settings. On average, the included fidelity measures demonstrated moderate thoroughness of coverage of fidelity constructs, excellent to adequate reliability and validity, and highly variable clinical utility. Suggestions for future work on these fidelity measures and the development of novel fidelity measures were discussed. Clinicians and researchers must place greater emphasis on the development and implementation of rehabilitation fidelity measures to ensure uniformity in intervention delivery and high-quality, evidence-based care. This systematic review promotes a greater emphasis on intervention fidelity by assessing the thoroughness, reliability, validity, and clinical utility of occupational and physical therapy fidelity measures and provides recommendations for the development of novel occupational and physical therapy fidelity measures.
